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communicating with the ink outlets, and a piezoelectric vibrating 
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film containing lead, titanium and zirconium, and electrodes provided 
on both sides of the film. The piezoelectric section is provided as 
part of the pressure chamber. The piezoelectric film has two layers 
which have the Perovskite structures and are in contact with each 
other. The first layer does not contain zirconium or contains zirconium 
to a lesser degree than the second layer. 

ADVANTAGE - The ink jet printer head outlets are provided at high 
density . 
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^UmraSPI. /MS SSIE^ *M£2> fli2#g StfttOIAI &I21I!, *fl1S# ZrM 5t» 

ofXI Sr^ £ £E£ Zr2| *^£OI #71 J3!2£2| fe>£6F0fl B|i2o|01 gQ|£1 *JCh 

.£3 

S3«e 7IS§ttl(HI A1£5ie S3*flEcHIE(lnk Jet head)0l 20IQ. 




01 2iD. 

^2±*H AJStt Ofl^EH S3£2££ *H23g2> j 2)E£> 93UH§ 
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m saw 

baihp diaiisici7i *ioicte aai bh£ai?i7i aa^xifi 4£ m fe" ' So fi 'ro) tC*) a . 




}&n0\t\£. tIS HH#A|?|7| Sit* ^2)^1 Si ^ SCKD 5^ S^SOp^SlQ. 

01 UHgtHI, 93°J UHSM Efitf K|fc! 4^2] °J3^IEi OlfllflW - SJSJQ 

g f 2§ jpi7> BOWS TjCf^ 2fSf£E ST£ a^HSE W^oM, ^±Xm =?<So\= °f 
WES S«S UHi^f ^Ultf ^3flje§flEi :?£2K 3 asm* H@£.»2 

*nu as» # s Miot * s ~^=,.„ M « — - — ■ — — 

£S *££! HHf 



^ £3 e/<3 
¥SK Pb 

£71 °^£2| _ . . _ „ „ 

BHg^g^EI UH#A|5?|£ SH^^e^A) 



£71 SJS^JOI Sr Ba^ Sttfre fflS* ±3\0\B ^ii 7d|*/ «|1#ilK 0| *0lg(HI S6 r E^ © 



93B bH#A|5?|= SBfllESflc^ 

£7| SJSSfOI Sr i££ Bag »^or~ IHSH ^9|0IM ^li ^ ai#2J, 0} X1)1£Q|| StIEs *Jg 

OI2f Sr Bag IBS" ^7f01E AltJ £71 fllltOi) SS^m HI2# g 

m mj^m ^^on cueK zr# «2#e ^^oidi. spa 3 ^101 g^l 1 



31 HHSA|?l^ S3^0M.7f||ESA1, 

A1 £12111. £71 M1S2I ZrSJ ^^01 £71 M2b^ Zr£J L^^l bllSSKfl 5?^ go 

01 ^ ^OL £71 2/ae|a A1S ^^ei Xflt#2f ^2## St^hOI ^£1HHI tOEK Zr# HI 2^ 

S^OI St^ H2## £/!'0lDl SE^ i^M] 3 ?|0fl 3 Z'^^B ^ SiD. OlDfl Kf£f^ 

St, S ^ »I3S3«IM^JH^ SBHHg^ £71 S3UH§?£HI S^! S^^'g gm^ 

OL D1 J, Dl " Til DUHDI -I fit Oh^DLO I Dtwfui ^ rici —> t= - ^ . . »- "7. „ — • AfT l| 

'93MHg^ 



S ^Oil mj M32] S3«IMoflEtH|Ai^ Xfl1#g gO|6F>fl ^s^aj wg^PI mfOt. 

£7! «I1#0I U§ 5^Sr2 2«gOI tM3*ia. 

2#0il SlOiAJ Zr/TiU|7K 30/700l£ 70/30015^ g§S0| bfe^ofUT 
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it, B ^SOfl ^ Hl~J93ei SaXfle^jc^, 49, ^ S m D , i 0a bQI*£J c JJjS ^#£|0f Si 8 

oi hh^hm. oioi [tehAi #71 eraejei £## QIAflePB 7>SW 4* SID. 

£, B SJSOfl SB fl!l~fl332J %3.%mtftEW SUM, #71 °^5|0| V«0|#, 3Mtm J=)}jjS £*# 

5ioi si^oi as* unerase, oichi wew #?i srgejg oiAjmw 7^u ^> simrn- gAiw, set? s 

3HHS^ 9 s£t> 2res*2| dSISM 2# ^ SO. 01 g*?, #7! H1s£ 5Qn«0|#, lOOnaOlSfSJ ^ 
JJilS «#E|Oi S»gO| U^SffKJl OIQfl [^A1 H2i-w «#ir £ SIHOI. #7| g&«t S«gAj 

£E, B gJSWI **t> 3I1~*{J3£J iy3fll MM E Oil SiCMAI, #71 g,*3£!g*7> ^i^f ?bll*KHl t&Ef, # 

^1 goisw gtjsexis ^ sid. 01 gs, #71 ss&pi cr, ai a 33^21 

g. Si, Sitf^B UgJ} S7|g3£] SBSS^EI ^BJS *JOi£ SH-*°I KHSSHOI b^&IQ. 

a, B 1/3 CHI B*> *H1~X|j321 SJOiAt^ #7| °/S2€^0i SiCHAi, #7| S^AKJIOil 5 

#71 S^S^gg WQIttOI CHWKr #71 £JSSt2*£ SS5|S £*ISf3, 3 27H£| 

^SjOil gei7qg« A|^£ OI2h Mi 27HSJ «J£!^t AI2I3 Ahg 

g°Oil tHjWKH SD g 2# ^ SILK 

£, B ^Ofl £*t* 33 Of ^|3£J S3Him*IIE0fl SIWA|£ #71 7HI2#0| Nb SI Sn£ £t^Rr 

S>3S3«(E3SB^Ii)# Alt' SSiflSiOlE £D. 

B iTSOfl H1-H32J S3«I^E0il SiCHAi^ #71 fl|i#e Zr^£7* ^BB^Dfl 
£ #7mE^ g56H2 S!£ 6*3, £Et> «H#21 2r^E7h 5^ ^E90flAJ «12#2f Soh£ 

i£, B WSOfl ^ »t-3ffl» aS^e^HOil ?iO\M~ 2?\ Sf^Ofl 2^#0I Pt 

Ai^ «^EI0l SieOi B^&SIShQ. OIQfl CCfBAJ. OI§cfCM °^^§ 0IW)7^o^ S^(HL 

^^W) 2|tK« S^Ofl ^A! V ^ SiD. 

a, B ITSOfl Bt! «I1~«I3£J S3XJE^|E01I SJOiAJzr 4^1 0IE1 ?j3bHS^£} ^ S3 

HHg^WI 2^71 CHgoKW 01^ 7H2J SiOi. ^71 ETS^SJ ^Dfl S^SOIAI 

^CH£ #71 CH§U^m ^mra ^Al^CHI LD£f. ^ W^M LH^ Ef^SS 

¥B =?um aa'WMtjca ^ 0121 ^swi ^tfoi. wei aaw*^ ^ti i> 

S«S 93^etHlHt 4: s»D, OI 3° #7! 212^1 ^71 2rS#!S CH^S^^ B£| 

SKW ^7| t-^SSg S^g ^7| SBIAJE! 2f HfD1£, ClHt*7ffl£ HHS^? 

7^ S3«|e^jng ^ o.q, 0|2 [ ^OL e| 2.^S CHgt&M £21 

BfOI ^^5^ #71 SHIS 2TSS»S| AhOIOfl, #7| £TS2|S| d'^s ^SHSfXI ^#01 ^£ 4^ 

xie #Sofcw£ ^d. oiofl m&M, ub.su ^ ^ 

B bSOI ^ Ht~H321 ^BM^MEM SiCHAf, #71 3 ^^7f #71 S/^^SJ 

^^¥2f AjU3, S£ti" e|^WJ7l ^AJ## ^XfitKM St^hE^ ^3, O|0fl [[} 

BhAi gt^AIOil Sraee^W ff^OI 7^IO|g# &A]^ SiOi, fll£A|EJ 4 

#71 □ ^«^7f #71 S/^HI ^^2i- A-llBRi, 5^ ^A|£& EH5ie THXBoJCM S 

^£IOi SigOl B^ofCfi, OICHJ tqefAJ SWi #71 ^ #71 

3§^i ^SSfOl SgAIS ^ S!D. 

i, B ^SOfl e*> ^3Xi!ESIlE2i S3BHS?2J #71 S>'3HH^?CHI S^£I3, 5£*h ^^Ofl 

?H9¥7f z?blt> B*ll^^ #71 TH^^M 7^stM ^x|=J §1 ?blt» S 

3X1)^MH2J 

7IE^|0il Pb S Tie IHSH ^7|0|E mm ^'2olH, HI €3 00 2r2\ Pb ffi 

Ti 1§ 5tft» ^5>miM ^ig ^Hlti ^SSW £101, #7| 3)1 £2} #71 33|2#s 

^#th^ S?? e# SWKM, #71 7l5!#0fl #71 ^?blti aSfSg^g ^#&f 

~ HISSiU, #7| BU^Si #71 ^^°J #7| °J2S§^ CH^M^Al 

H2S§^ #71 S^Ofi #71 7IBs HTiS^ *||3gg §9 2tl*H3, 

#71 XfllgSWI SJCHAI, #71 Hl#s Zr# t,^o}A| ££b #71 H^OU b|J25|Ot ZrS| ^01 ^Oi 

^#^g 

B HS^Wl 2r# HI 12 ^ SKU ^&CH J3)2## ^OIEM ^ ^Tfl 3 £IM ?iQ^ 2/ 

i^S^ ^ SiQ. 01 OH [tiew, B X05&SOA ^ol ^013 S 

3«)E^IHg H^ 4 

B S^Ofl H2^eilH|A1£ #7| HIS 9 #7| H2^# §g£7f §3 SfgS *?#S>7I ?mKfl 
^SBE1(£pe.tter)S CVD^Oll ^#t^ 301 UHI^K3. 

B ^SOil H5^CH1A|^ #71 7|^HSAi Mg07IB# A}g^Ofl COHt, BSSSI H1# S! H2## 
^ 2iD- 01 2? #71 H35SCH1 SJOW #71 7lt^ Mgtt **!0fl ^SfCfl H7i^ 

B S-SM W H^gJOUAi^ #71 7l??£5Ai ^a^7IB ^&7I?9# Af§^ 4£ ^SOI. OICHI 
[U-Bf Mg07|^# A^§^ S^Ofl HI JUS 101 S7S 4 SID. 01 #71 H3S§0fi SI01A1 #71 

7IE^ M^TB Zzz 4tW%m AUSra ^#^£ H7iW ^ SID. 
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E IA£ g 980U m* *UI£AI£EHBJ SSfllEirllESJ UBtf AiAIEOIOI, E 1B= £ 1A2J A- 

A-SDH IHt} E'SE. 

£ 2= ^I1^'A|«EH2J aa^Eflcon oiCHAi^l 93Sg±?t SKHSKW £A^ ¥g BSE. 

£ 3£ Xni^AISEHSJ 93^IEcHIH(Hl 2J01Aj2J 932*<5)s SJtHoHa EAlfcl^g BSE. 

£ 4= *fll£Alt*EH°J 9Hae*flE2J *03gffiOll 2JQ1A1. Mg07lB(iO)£0| 93*!§*1 S^a# UK 
£J BBS. 

E 5A= nitfAWEKSI S3XflEfljE0fl SJDJ/U*! &HfS| BSmsl EA|£? 89E0IDL E 

5B5 E 5AEIS DS 0119 EAJSJ £SE. 

E 62 *fl1£A|^EH°J 93«IMME2) gSE. 

E 72 H1&AI3EHSJ S3am«E2l tHMIM SOW*! B^EWI DM* ^§*lr# EAJ£> 3 EH 

ii _ 

E 8£ XDI£AI«EH3 Sa«e«co, W( Dfl S»0iA1^ oj^^l iW SS52I 3999 3 

E 9£ S 99 D| *m mgM**£\\»i 93*flMS0E°J HI3»B0fl SiDjAi, 32l57IS(15)gO| 92SS 
««g5»£9 U8SJ BSE. 

E 10^ JJ|2gAI£!EH2< 93JflJE«|E2| *0299S| EAM* SSE. 

E IIS S 9901 Sfc» RStfAWEHSI Xfl 29900 2}t\G\ XflafSJH 33A1)EffflE.2J |§f EA|*J 
BSE. 

E 12= *t3gA|*?EH°J g»3^|E^IE2| J|299S| *B*f 3§s £AM* 

E ltt= g 9901 ?m H4*|A|*EHSI 93W£«IESJ UEH3 MAI ED 101, E 13B- E 13*21 

C-C'^Oi! EH*? BSE. 

E 14= E 13ASJ D-O'aWI QM» BSE. 

E 15= XB4£A|^EH^ S*}Ca°J ^3Sg^2| EAIti BSE. 

E 162 flMflAlttHOI S!D|A|2| Him' EAIti BSE. 

E 172 W&AMJEHOO 2iO|A|2| OS HtEPKl B*?29 EA|*j- BSE. 

E 182 a g^o| *£» fl|5^JA|^EH2J S373|E^1E£J £AM» ¥g BSE. 

E 19= g 9901 5S« «]6^AI^EH°J °J3^ra|ESJ ?99.£Altt AMIS. 

agon, e 9901 e agenda ehoKw es# &2«km 99&Q. 

*B1gAI«EH 

S ©SOU 5M» HlgAI9BJS| S3Wiet!fiE(l00)= £EH Stress ^fflEI^J (spattering) §94 OlMf 

E U= B @-gOfl SMI- «11^AI^!EH£| aawes||c(joo)2| A|A|E0|D|, E tB~, E lASy A-A'dOD CH 
*i BSEOILK 

01 9aae*B£(i00)fe £ 1A 9 E IBOO £AI& df2> 901. 01 7H°J HHg^?(2)2f ^ HH«? (2)011 CH 
§*KX tfXIS 9«W1)2K 2W 61(1)00 *0\ 95^7K3) ?til*IOI DgHh 901 ?«BD. 

S3»]E$flc( 100)011 oioi At, t«g^(2)= S«J^(50)°4 ^SOil ^£5 SSEISJH, S^^'(l) 

S HH0^(2)Ofl CHB^fEfi Ha^(50)0il L^&l ««£ICH SO. 3£1B 2| HH^?(2)£f CHSoRr 

St£^ S5EK4)0I 3§©<4)2i f|00 2f aqtf(|)0| CHgftKfl 2f 3H?^(51)^0fl ^thE 

* 9SrfcW(3)?J ^^lEIOi 2!CK 

E. 9S^(3)S E 2HI EAI^ HfSLf 901, O.twfil ?K3 ^BZZ** S^(6) 9 (7)21 £1 

^(6, 7)A r 0|(HI 3^J»2J 93^(5)^ £JOi, Sg£K4)^EHl ^xiEIOi °iC>. Oj^lA}. 

(4)2 Sgi-S£J J=])|Ph 2^m°4 SiO,#^S E|CH SiQ. OI#2f 90I $hCtt, 9S^W3)SJ 215! B (4) Oil 2| 

^3^(B)9J MS/1, a. ElEfe. Xl^Se^S ?«si A^go) fijgw A 9f0 |E*i P2T^aS9 Af 
g^08 [D£K WSSTOUAIE Sffi^ S5# AIB ^ S!D. 3 «M B S^IAlOfl SiOiAl, »B« PZTOlBh 
V W= Pb, 2r 9 TIB *^f= 9S.^ Pb(Zr.Ti. . )Cd S UE^ ❖ Sf^WISe 9SJ= 
t.O. 01 PZT«|°tej Pb(Zr 0 ^Tl 0 ,-)Q»SJ S^OB 3CH°J 9S«s UBKH= ^2 ^gjy|OflAi= S^J 
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ZrM tfS&H! S!XI PbTiO, PbTiaOjl g^(Lanthanum)l 8^ PLTM ttSttia Xfl2g(9)£gjy 
Pb<Zro.Ti 04T )Ok2| £2SS «dtNI CUEh ^^gg §>e 2g§ 3EWSKST3SH5))# 

S>SQ. **. S WS€ Blft&S Zr# ^oP PbTiO, PbTIQ,(H| g£»ft 87W RT| ^ 

«8fi2- *02S^£/4 Pb(Zr 0 »Ti 04 -)ai^ 2gs# ttgW H}HK STS^gg Alt' 2Sg °r£t*t 

0I5K 2*ES£» &3Sf(5)0ll CHAW #AfiS| gStCI. 

£01 PZT£ 2TSm^# ££*| Zr/Tiej HI10I ° l 50/50^ S 513 

5^J2 SJgOl SAISIOi 2iQ. 3E1LK PZT£ ^IflElgOlU CVDgJ ttlSffigg^g 0IS6J 

ch g&t? eii 5ioi ettfKJi, tim chz/ za bieoi ?i§^ n *?a#2i 
^oio^i imgoiB^ 2*01 s«}okw sa, ££, n pta^gon pzt^b ^^Ai?ia shsi g 

SOU S**lCfe 3£ gttltKM SD. aau, PbTia ££ PbTiaOfl La# 10mol*g£ S^KM B9 
m ££i A^AI^SOU (Pb, La) TiGKOIth ?&t\ PLTOIE* ^COOoKfl, aWSgg^t OlgSKK PZT 
1 2^A15>I3 Zrii^t *!§A|?|X| SKD, gRtti PZTSJ0 ^ SID. PbTiO, S! PLT£ PZT2F 

mwm ass ^his^cr, utei«g&B5 oisskh ptssjgois u\u^ sumn 

BfitP, PbTiO,, PLT0|£|(HI£ SrTiO,. B&TiO. S SrP.uO* §£ °JgO| °£JM^ 2£01l SiJofOj ^ 

gtm siCK 01 pzT2f am?mg. Pf^mtA^zmw a^&kw ^ sioi. cfsssim 

3 9\W. & ^0\\M~ Om Qi^iS «W »o2, Zns HW»W PbTiQ,OiJA| Pb(Zr 0f Ti o 5 )0 t 
^^IS S^I S^AIL' i^(2fefiJ5S)SMg ^Ury XSIff AlgSJOl S2!S|(5)g Af^^fCfl 

OloL XUI^'AJ^EHSJ CHoKfl £ 5A1 &2t©Ai figfcO. 

Pt2^e|S HH^AI^Ai 0.1*n£J ^HDS 5A2J S 1). 

Afg^hOI SBISKpatterning)*^ *KJSU2J Mlt?D(£ 5A°J S2 sTs 4). 

□§0||, PbTiQ,Hg& ^ 0.0lAn£| %Jjflg SfgtNlHS 5A2| ^^J S3). 

3£P, RZT«fH|B ^BEISDil ^©fOJ 2f a*mEJ ^Jjjg S«*0(E 5A2J ^ S4). 

a ^im 01 S3, 4QU SioiAi, yiB^~ 5oo~6otrcei gss ^gofot ^saisq. 

0i^ B WSgmjOfl SiCHAI^ PZT^# *tg*W\m\ PbTiO,S& ^7J## SSS^£°S, 5«2j 

Hof gjg^ %m%n^tt® m BSS2J PZTa ^ v s ^ 2iD. 3 *|0il PZT^ cm & 

DfS£, PZm^(^7lsP 5tmQ)e StfS § 0 -^M AfS^ HAieilHi7|(8dging)D| 

emeioL zr sr^^oii cH0§h£s ^futhu^i srssr(i2)ss seit.o(£ sabj ^« sb s s 4). 

C^Ofl 2J SKSet<l2y9|0l 5^3^(13)^ ^^^D(£ 5A£J S6 S £ 4). SM^^- £ m EA| 
S^SS €i01E #Q. 

C^OU, SS23=(|3)^0H SlO-e 2«n21 =JB15 ««trM HJ2K S#5K4)# S5ElCK£ 5A£j ±™ S7). 
3 WW £. 400^ SAISfjD 2iX| S^U, S^of-71 SOD, 2.^^(12)21 gf^pj Ma? 

«i# A^siot stmD. oioi [ae>Ai, °^^», aass^ a^e^oa €«&cks 5A21 sev a 
9i(Hi opiaj Afgo^ s*r«ie ssssg s^tfe @oi at 2STeoi i SB» ■ gs^l bS W 

3SIO. 

C^OII Mg07l»g 5f^^£S 6^g°-i1(H] 2JcKW HTtttCKfi 5A2J a Q S9). M 3 07I5>(10)^ 01 

3 ^101) £ 5AE s^olOI ^StT X03SSfeOJA1S STSHt S.?H^(11)S S§S^(13)s t?^o17| S 

oil «eh»*^su. e oicm t>s«Ki £ bboa £aj^ groi 3Sa^(i3)fi ««vi5i 
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sj^hs, %b g£3 mm=?y\ ©gsi aa^iBjiiHi aosty ^ ski. 

(MlgjCH 193dpl2| B£2| ins^lEg XH*?Sf3 SI9, g# EM3£2| 2[0| IOO*mO|Il 2)S£^ OT^I^2| 
3301 6E**S£S tiSEITISr, PZW2f2| SM=D||g 5*OI«t£ mS PZTttJHfg 50/<nO|S|2| 7^5| 
fc SO! 7>S*tf| IUSOD, aaST2| 100«i*2J ^^OU CHgsh£ 37IS 2101 

££SI 7h«Q. 3 $1 Oil 2&»0|&2| 5H|2| o^o^^ 50^°] ^1S|og 7«S^ 

£ySIG. £ HlgAI^EHOO SiCHAI, &rse« 20n£nt2| S£g 7>So^ SE 7fe'S*7l DSN. M 
4= SJ£ J)E££ 500dpi 5£~ 3 0I£2J HSffitfr 

2J£ ?fe*|Ct. S 6H A^jo| ggog HHg^fkgp* 200dpi BJ£g hi^lEg §9 

CHIAt g ESOID. 

i£ o^oj g?l fe > ^ ^Qg^ ^ srqasi samite* fe« w ^ sjhch, a °^ 

3Eh££ 4 S!DI2 tie DISS SJD. 01 5£ ?Et^£ 4^ SOU 6f£ S£ £!7R3 

SJDfl QI& W*n V $ SJgg SJOIftK*. 23HH3U2J SB*T MCH^ Tfetlft 2JDfS|JQ, OjOfl 

CODAI S€£Wg(grftdation)g tf^AIV 4^ SID. 3 £IOfl S^!£21 10Q*(^, 150dpi)0|£f 
gS^E^fe 2f IMHzOID. 

£th SB°J HHggfeS S§ g«IKY)]U BH!Sffi(P)S| 3S£ UERHDt, 01 STSBrSI 2|2J cj| 

*7i v ^ si cm *h= oisa sjd. 

V-P-kd,;- VYt ^'(1) 

01^21 maw. Zr/TiH|7> 50/502J PZT^BJS 2* S*qtf(1)0| CHgofCH 3 Ifca. S0| 1oun2J 37| 

s euro aim aisskw, spissjU s«bh)2i am ggifsj spy 5 ^gt^D. n 1311 ^ 

7WJ UEKH2SD. £ TtHJ HJcfOt ^^fehS Sg£!OI 30V2J SSOI CH^fDI 2f 2 W 2| 

s ar^Aia ^ si§s a * siD. 01 srs^ss oissw, saBHas^oi 93^§51e 

e XB%» ^ SiBs 4^ Si SID. 

01^ 0^ ©01. HII^AISKSl SBWl^E^ L^^(5)l Zr# ST^ IHS^ 

P WSl?^ SiD. 

Ol^ei ^S(H! SiOlAt, Sj^eri XHS Si ICHAi ^S§J«£LK S ^vj 

^SEI^ 2!^ OfLID. 

2/S5|(HI S^OtAl^ ^I1#(i5|&)0a CHS SS^WS ti^ 0| Wt#(B)S g§£0| 

73l2#(9)g «^S^I ?lt! SOICM, 7112 SfHSA) 71^2 «l2g(9)0} S^H} SiD. 

ttie^Ai, *tl1#(8)2] e»2J ^JJ||~ XU2## «gt»DI2 DS^ tl. SSS«5)2| 

Ai°| Aj^fA|?|A3 Sf£S Sfs^ #CF. ^ej^g ^JJG^^OI ^fflHSS 

xlP M&ZtfXM 3^. «1S(8)S ^oOl^^OiS, 3 PI^P WHV 4^ SiSt VZmH SID. 

3EHLK Pt^^g g^e^OI 2201 7*3^12. ££^ W^SS^SJ 122^3. 50nm~ 100nm£] ^« 

S ^So^ 5501 bm^o\C\. 01 S^IOfl gS^S, Sra^B)^ ^«1£A1^ ^H^£S AJof 

A!?|X| gf£^ ^ 4^ SiH, St/ S> k §2i «I2#m ^^t!Q2 oh^ £2*# #go| 4^ SJ£Dl, 3 

9IOfl 2f?9eK5)S ^SSfe SKHAJ2J SSS-EI^Sl ^!>fl V $ S!D. 3 ^l(HI. 

«H6/Ai^EHWlAi^ ajft(8)SSAI ^ 0.1^ PbTiO, S> «l2s(9)£gA1 ^ =JJ| 2,9«g| 

Pb(Zr c .«Tio,T)a2i ^U|*l PZT#£ S XISSTOfl SlCHAiE °J3HHM^1# ^Bl 

it, B ^SWl SI01A1. PZTS »12^(9)2J ^$1 0HJX1B, 

Afg^fOl ^^t^ ^ ^J«7h ^$|XJ9 e|2J t^AI^OI ^CHAIH^, I0/«in0|^g 

soi HmrestD. a. sra^s ^01 sssn? uai, ^ e^^s nmsi= sst^ 

S «EHSf «H^(2)2J D^D flfi7» Sf^tM 3QS^, 306 EH«! 

^ ^EHShe »PI ^«KW= 3271(5)21 Sf£J ^iffl^ M0I^£ SS^ie SOI Ci^ U^ShD. 
a, SSSN5)2| Hf2| =)J|^ Sfoj 2^£U S^AIPie ^^1 3£tS^ 0.5/.nO|^SS ggt^ S0| 

u^siD. ^2i^2i s£o5 2is©, srger(5)si 2^ =jip§ gsis soi 7^ hi 

01 8f2!£ISJD. 

«1I^AI^EH(HI SiWAJ. s^^(50)^ ^EfglB|l^(SUS)g HgtW &£t\<*2.U, & OlOfl ^§C| 

xi am, &&s^2iJ2 g^Qg, ewssBi a ^Eie SOU ^o|q ?gS|0|£ ^D. 

a, ss5(4)s ^©ae §21 tttefssi oism coeh ai^soi sow* bd. n wssai, «i 

^'AISEHOilAie 6r$^Ei»(SiQ:)e A^Sh2J£U B W9S 01(H) ^SSW S3. UH, 31, ^Dlfe 
A^« 4^ SJD. 0IS1 ^iyEIS SSt^r S 2iSKfl gOloh>i) ^ 

Si£DI, SI0..SI Dh*T7^|S SStt SiiSi 2# 4^ Si SID. SS5T(4)0| ^ofLf^ AfgoKflS 
SlWtt 0^7hX| Slfff 4^ Si£DJ, ^fflEiSHM 2JSKM S0ISW 4^ StSID. OIWOiL 25§ 

e(4)£SAi gSIOIDIE Tflgsy $X\B MBV 4^£ SiSOl, 0) §E|0|0|H711W2J 4^X1^ ^S3£M^tHl 
2miCW gOlolTil «£W 4= 212. 5 3 DIAII7I5E S0ISH2, ^3X2^ 7IS§«2| S=&£ SA| 
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B mm%W *!§e W2V 4= SiD. EE, SS»(4)2J KflSSAJ #71 2f g^ej A^5| 

W£ 0^7IA1 ES^gg 21 £ SO. SEW. ag5(4)££A1ir gEIOIOIEg ATOM! COB^ 

£X*2J gO|*Pfl W 4> 2iD. 

01 #21- ?««| S!0)A1, £!e$g(i)Q| Bflhfe Sg»{4)§ ^JJU7h 2*B| SiQ.-£2£ 5hH. 2J32>(5)2J 
«!2#(9)£SAf Pb(Zro Jio*)a£| UEK-H^ ^Hjl 3/m£J PZT^SJ, £=mi 0.1*n£J E 

^ 6 Sf 73 SS. 50VOI6h£J E2flM SiDWIE gS*> SfclAIII 4-- S!2JD. 3Ei 

Lh £ ©800 A|£ 359(4)S| 2*n£ 31S 0HJI3, ^2^5)2J g| £= 

a. B §>S(WAi£ Mg07|5J(10) #2| 2^(11)££AI qg, S ££^ £Eflfe ^Sffi Aff*»Oil \m. £H 

s» i^ois =?b\z* %&nm£.s.& erae«5, wm ^ssoi woiun a&v 4 s»s? 
p. chs s^soo sgs saws. i2)§ Ats«KN£ KttOI ^ ota srasi 

(5, \2)M ti2V 4 SiOj, gaUHSsGgsj ^WAKMSJ 3>fl SID. 

BE. PZT^SJ S20JU ^ lte»S2| #«HS A|£&H3 tfA|ft|K|°t, 3^o£AJ 

g i£e hhi& oan Ah§^[m mi a^as?> s# both* ±»2j 

?fl tf AIV 4* SO. 

SE, SfflSK5. 12)^ Xil2£BJ SKSUSS4 AIM PZT£ 2StJ 7blt? Zr/TiHI?* 

3tf70~7a'3C£J ^^iLHQjl S!£ PZT^l AtSftlc 3*01 H^'^D. S, S 8*300 SUM Ad . *||2££gvM 
MSW 4: Slfe SISUSSAI^ PZHWOfl O03E1 PtwNtw I CZr„Sr*> ,) , Ti 1„„ 0, (O.OMsys 

0.065)^21 Pb. Ti, ZrOISSJ ttSttS EfaXBSt Ah^ 4 SID. 3 ^Ofl 

Rhj»NbottI(Zrfc«Sfrb<)t. TI UO, (0.0BO< y ^0.085)^, ELKJg)S^Sa£J MS DIXIE* XI&S «Q. 01 

g^iw eh*kh« a^aam sss(<)2i sch ^912^ &?»g s am ddlh^d. oi s^, isvsj 22; 
oil aj, ^sssaMAi ssgaiwsi ^ok^b^pi ^chlpi qh^m sa^v ^^tmss lolhss. 

20V0AAJ 2f 0.8^ &2\y\ ^o^D. 20VO|^°| 01© aaoi^g s?^ia# CH^ ^StL* 
ttSAIII ^ a« # g^SS SPB V 4^ SiSJD. Stt, Pb, ^Nboo: |(Zr»^v. 4 ). Ti | o «0. 

(0.060*y*0.065)°j 9bl** «^3««*e|0DAi^ DSS^SJ tt>SfO|g|£ W*J SHHH^s^l 

Aid SSiTJS V 4 Si SID. 

a, WHEATS EHOfl Ale «JI^(6)SSAj Zrs *^ofH SiXt PbTiO, PbTiQOfl &Efes 
PLT# SSSQ, «12*(9)og A j Pb(Zro.»Tlo.,r)ft2| SSti «l§ 715 b»&S|*t WSAI SAIol 

SS^LL g 01 CHI **SSRt 5^ OIUD. ^S^(5. 12)1 =?gt\£ m^(Z7\£)21 

SrSXEfiSAi, x <0,32^ Pb(Zr.TI, )0,SSS PZ1# 3 #011 JUISOI Ut M 

gttty, «J2#^5A| 0.72txs0.3^g ^S^l Pb(ZrTi, )Q,oS^ PZT#g M^o\0\ ™gtm£. ^£20| 
^2512 £E^» L^S42J Bim^ ^ «2#^ 4 2iD. 3 ?I(HI, 01 «!1s£SAI x <0.2S 

Pb(ZrJI, )aS& PZT# S£~ 3 #Ofl AHSOI La# fe>$?©fe #t AFg*l^ 5201 

XD2^AJ^EH 

£9, E JO^ B W^Qil W X\2MM**WS\ VZJ&^WiB^ MS&mm £30ID. 01 X52^A| 

^EHBJ Wli&gig MI^'AI^EHS fiSt* «ii^Ofl 2I0IA1 MgO7|5CHd0fl Si^lE^i A|€t* £1= Xflt^ 
AI^EHSf CHBf BD. 

S »2»HIMIAI^ °173 £ 9. 1001 SAIt* blfif ^01 ^SI57!»(15)*I01 ^^<5^(11)£Ssi Pts^ S 
gftH, 3 3H^S^(U)*|0|| ^UBeSAf SS*8#5Sa &Se|(12)# ^QjEi(sputter)«[Hl ^ 

SICM ^^t|«D. 0I7IA1, feT7fl§ ^at"Dg«S|! ^3^(12)2 «II^A|^EH2| Vm?mS Zr# H*^fX| 
feDU^ ^a*BSa X»1## Dg, Zr# StJ$f^ PZTS& XD2SM ^^Ofl CD€I ^fi£!D. 

01^21 SOI ^9 8T29BK12)S DSSHIOIXI& X|I1#£SA1 Zr# ^ U7«i I-fl 

1*s *J£*J OB. Zr# Hti«l= PZTSS 7dl2*s SStfHS. gTS^Sa ?d|*J ^120^ 

4^ SiD. 0| STS^(I2)^SA1 PZT>«^£J L^S^s 3^^^0« \m. £T2«g 2s 4^ 

SiSJD. 2ra^(i2)si ^sessAi, ^aitis iwm\ mocvd se^ x^et* 

OH SiCHAIS ?tilfc> 2ia« "S^^ 4 SiSD. LlgOU 3 ^a^l(l2)2| ?|Qfl g 

SS^(13)^ELie Pt## t^^Q. 3 ^IEH1> gSI(sol9el)S^§ MSt> ^S3^E(spin coot)Se 
AlgoISs 3^, S!« SIIS^S ZrB */^o!XJ &s g^g^ m^^^ 3 ?|O0 XH2#££ £| 
^ Zr# t*St> #aS2ite ggt* ^JfflS EI^L> DS, i^Ofl COH^ SS5|(12)# ^ 01^2} 
^OIuKM ^QEi^2f 0)87|X)S f DSSSS! SrS^(l2)# 4^ SID. 

3 S#a^(13)21 ^l(HI SlCtSS ABSS SSEWS iI«E1S£S «SSI^D. CHOil S&5(4)21 

4^t©M#°^£g ^5g|?lt*D. B^^OII sioiai. e^^ei k~ ^U£4 

Al #Ofl BjtKfl UH#^Cm CH§«|£^ ttWK)l ^StlOi SID. E 10011 SiCHAj, ?HSS^(1I)^ 2TS 

sraet(i2)^ s looo ^chai, §es^(i3)# ^ou sEHS«fSs^u. ^aiepip(i5m ****ti 

TO DSM Z| Smtf(l)S S^OI EJS^ SEHmOIS §D. B ^AISEHS UDa 

2|Se MgO?IEKIO)£D 2^5, a *}M B3S7IB0I £I4oP) ^|^ ^}2|^IEK15)s A| 

4 SiOi, aa«IM§ 224AIB WW DtI 2!0| 7|S*|Dt, 5£1* ^2^501 

tt^XISl 4 2iD. 4, OWHIW STgtlCHS tfSSSI 7IM gguK« CHt^l 

71 iflCHB DIM17^SS 5*E01LHe D^X|5K §0|S|7|| SQ. ^71 S3«|eo| ^, Ee 

£ m ^2 ^?SOI 71^0101 b:#0| 200dplSJ tISJD. S LfOf7|Ai, J2VESJ ill ^bl^ 9 
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A>g*K*E 



^^s^(u)£SAi ttjgoiawi, ^«b(ru)>+^s Afghan im as* ±?}om xiy 
2*3SKi2)g ^ggoi g?i 4 s&ja oi dish, erss^s/d 2&t» meg ^ 4= sioi. 

ChSsWiltf 2°BfE 93UH£^«2| ±XR12J MS^OI *J£ 23*UE^E# »gt* 4 o.chq. a 
XHSSAi AfgSfe ST3e|(12)£SA|^ Zr/TibPI> 3O/7U~70/3Og*UH0fl PZT^OIB^ Di^ 

Ptb^Kboor KZro^SnoJ,. Ti ]o« 0, (0.060 s y*0. 065) 2] £gg ^ BRtSBSISI A^§^# g 

SgrePMM CHfttOI g©t S# 4 2*01, 33HH§^ §5«§ 3>fl V 4 

Ett, 2£EK4)£J WISSAI, tfS*gEJ=(Si0 ; )Sl 2| (HI US!, SNPDIfc g2J ^fflEiU, 3S§*f 

a 1 essou im eo\tm $ s»ch. sio^f uy&ms. %*s& &£mgm & sjsq. e & 
sjd. o\mm, g£ioiDiH7H2i 4x1 521 ±sa^goii 215*01 eonrpi 4 ^ 

*03*!Ai«EH 

E II. E 12= S i^Dfl S*t *H3£A|*?EH21 SHXflHSflESJ 7Q3££I£ ^So^ E30IQ. 

B Xfl2£>gCHIAi^ H?7H E 11, £ 12011 EAR* UtS} £a57IJKI5)£HHI B|S| ^Bfl 2*«2J SiO-SB 



ttst! raise vsttoi c&e*«ssa. oi^ eoi erasure ob««dixi&, hi 

*££A1 2r# *^FXISg tr*ISS*Jl£S HISS SSt? DM, Zrs *JS*1£ H2#S 

aes. ^ei s?«r sime* «i2#s ««r ^ sid. 01 2?a^(i2)^sAi^ ^im^i 3^ pzt 

»S| SS^Oil Cra VlOiy 2# 4 SlSiCh S^(12)SJ «gg»©SA! MOCVD E 

= w&g^m tmt* ±*}^zm\ sjoiaie gat* ay sraeomi ««w ^ stach □ 
oi 7h*£*rod§ ojs^au ejsia oiAii^ssm, zf smtfOM chs^ ^h^s gan t^^oi he 

(i5)2i aq^i(i)2j 7s^«sai Afgt^a. ^s^(i2)^ 5ss^(i3)s son, ^ 

^^(1)(H1 ZWm\0\ S^OI £JE^ tJEKSiereD. 01 ^(H1,M^ ^^(1)2J E^iXf 

s AIStMl COS! 01Afl*1 JLA^E 7^€^ SD. ^gSS S3«§£J t$B~ E 62f ^ 

^ ^?S0I 7^tK« iii 2D0dpi0l^2j g£g 4 SiSJD. 

01 ^«2i %BMEM^ MZW SiOiAl 4'2J^|^(15)a MgSfe 352] (HL 97^ 
A^gtKWE ^ Q^Af ^^2J S3^E^|E1 ^ OI §^«2J Afg^fOl 

gBPIB(13)s ^^*KH! E 621 ^£ ?H|S^ QiXIShtt S3XflM^E# SS^ ^ SiSl 

*n ?h^2^(ii)h^aj «i|gomati ^tu^^sm ttg&w im ±?\om 931 

(12)1 ^§201 4 2!StQ. 01 W£W Z'^^M m&B ^ ?10\, U±K 

t\ oh«e S^0«£ S3HHs^B| ^A1^2J M^*|*»0| S2^Io|Ei Sf^^J <-> SIStQ. ££ ^ 
SX8eSAj Afgo^ 12)^5 Zr/Tidl7f 30/70-70/30^ ?|LK M Si^ PZT#0|Ef2 ^fSt! 

E, 8iaBK1Z)£3AI Pbb. w Nbo«l(Zr &4 S^ 4 ), 71 ]o« 0 t (0.060iy^0.065)°1 i^l ^b|t> E.^5?S*0 

21 *»°m Mm\^m s^, ^°}?m m\o\ ^ ^oi, s3HHa§/£i 2? 

711 ^ 4= E, Pt^^Hb^^ | (Zr^Srin), . Ti.h K 0, (0.060=sy< 0.065)21 ig# ^?UI^ BtS^Sa 

ejs{0jjAife, a^siisi ^HioiaE ^smm^m ^a^ws ^ ^ s^sia. 

Et>, 5!§S(4)2J XBfi^Ai tf2te'a£(SiO_-)2l(HI UP, W^DIS §21 g^E ^UlElii, Sgg^r 91 E 
g^JOfl 21SK51 gOloCT «^ 4 StOi, SI0b£f O^fXIS gffitt Sl^Ss g§ 4 SiSlD. E, 
OILHDISfE Si0,2> ^ S2F# 2i ^ SiW, ^BEiaEIOil 2j&K)1 §0l^f>il 4 2J22Q. Ol^Ofl 

#E1D|0JE?11£1 4X1^ ^S3?E«Qfl 2ft \0\ 4 °12D\, E 3 ^SE gO|§K3l S3 

*04gAl«EH 

E 1^ ^ SSOfl flI4^AJ«EH°1 ^3«M?r{|c (200)21 AWE0ID1. E 13B^ E 13A21 C-C'^Ofl 
CH*> &SS0ID. E, E 14^ £ 13A2J O-O'^Dfl e^EOIQ. 

01 33Xi)E^s(200)^ Ota ?H21 HHg^?(202)2b 2J »1#9(202)CHI CHgo^ ^^(201) §01 

S?4i^(250)£L Sifl^(250)21 ^SDiJ *%£t(204)2h Sg&(204)«0| ^^|& 

(203) ^mm cheaf ^01 
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gm*{2S0W ^CHAH, HHg^(202)^ B%W {250)2} ch90fl ^323 fcaaSQ. 2ra£(201)S 

m^=?{2ozm *v\ chs*&5 &n*<&om u^si «saoi nan, ^ webcam cHgsf 

£ £/^£J(2pi)2f£ S*O^(25O)0il 2HS£J202ti)e 3HXB*K* 2^£JOi SiCK 3 *IOfl, BH^ 

^S^XK203)^ £ 14(H) £At*T dl&f WOI 2§EK2O4)g0fl £133(208)31, Sg*R(208)6NHI 

^ ©e«£(201)W CHgSKfl BStt &?£g ^2x11(205)21, 2| 3SH(205)£H>| £33 3H 

gs^(209) ^# ?hisiol aste aa»(5)2i Atom kioidie^xiss sexbi chinch sch =? 

««H1 SO. CN7I09A1. 2r^HI(2C6)^ XU1£A|£EH2* DfiOTS. »I1#«SA| Zrg timta 2X1 Sfe 
PbTiO* PbTiatHI @€>0 fiTttf PLTg SgttH, *02§(9)£3AI Pb(Zr* •TicOftSI 3a«£I 
^JJflS «gt|3Q. OJOil [WW, Xlll£A|^EH£r ST2*€ff =?U\V EIS*II (205)71 

SS9(2M)g ^fflEHEs AJ-goKH vat* 2*m cqoj Bf$DIU*££ g S3 ^(208) SB 7H^£) 

3(209)£ Oiir 2£ 0.t*£| Pt#B£ ^£Sr2iLf. S§£K204)2| £X||3AJ^ S^OIUSjOfl Hi, Cr, Ti 

ai, irm M£v $ skh, ov=l meg Amicus srs«(205) a s^xiig£>£i gsrs a s^^^oiiAi 

flOILi SiCf. 3, g ^SOUAI^ Nl, Cr, TI, AI, Zr2J #S1s UOPW *{E15 #5ls a A1 
^ SiD. 5 *!S=K204)£J ^J]!l~ 2f:§£> 93HH^^fe# 271 ?loKfl^ grSSK205)£l 

srsai(205)^ srs»(205)2i m\ ai§*r= zmgs* mzo gowts same 5301 aitramjo. 3 

g OlDil OH-ICH, gE|£|0} ?,'.*! Bte t\L\2\ AJ^SfOI THSS^ 

(209)0 21 £/ejg(201)Di| CH^AJ?1A1 EtfEK 01 2aJHI#SWA| 2f S^Oil CH^oKr 

2£A|?|£^ Sap WgA|?|£^ *KS£ ^D. 

225^ ^*{](205)A10|Oi] 0fl3?CH ^ SU~ #2»XH(2I0)£ £H*J #£|O|0IE4X|g ^ 
s qh_|D1, HIIQ^ ^501 XBSOiaS M^V ^ 2iD. 0|5U ^01 sS^HSAI, HIJ3» ^oj 
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